-INTRODUCTION The high i o n i c c o n d u c t i v i t y o f (AgI)x(AgP03)1-x glasses /1/ has made them possible candidates f o r useful s o l i d s t a t e e l e c t r o l y t e s /2/.
The mechanical p r o p e r t i e s o f these glasses have been studied v i a i n t e r n a l f r i c t i o n measurements /2,3/ a t very low frequencies (~1 1 0 Hz) and v i a B r i l l o u i n s c a t t e r i n g /4/ a t gigahertz frequencies. The low frequency i n t e r n a l . f r i c t i o n peak i s much wider than the d i e l e c t r i c l o s s peak /2/ i n d i c a t i n g t h a t mechanical r e l a x a t i o n i n v o l ves non-polar as w e l l as p o l a r e n t i t i e s .
The a t t e n u a t i o n o f l o n g i t u d i n a l u l t r a s o n i c waves i n a s i m i l a r glass, (AgI)x(Ag20-2B203)1-x /5/, has been i n t e r p r e t e d as due t o t h e presence o f thermally a c t i v a t e d r e l a x a t i o n processes due t o Agf ions describable by a range o f r e l a x a t i o n times having a Gaussian-like d i s t r i b u t i o n o f a c t i v a t i o n energies. W e r e p o r t and discuss herein' t h e a t t e n u a t i o n and v e l o c i t y o f l o n g i t u d i n a l and shear u l t r a s o n i c waves as a f u n c t i o n o f temperature i n (Ag1),(AgP03) l-x glasses wi t h x = O, 0.3, and 0.4.
I I -EXPERIMENTAL DETAILS
Our (AgI),(AgP03) l-x glass samples were prepared by one o f us (C. L.) using the methods described i n r e f . 3. Sample densities, lengths, and v e l o c i t i e s a t room T are l i s t e d i n The attenuation, a, and v e l o c i t y , v, o f u l t r a s o n i c pulses w i t h frequencies f between 2.35 and 15 MHz were measured by conventional techniques using quartz transducers. D i f f r a c t i o n e f f e c t s were n o t important i n s p i t e o f t h e low f.
Data were obtained every 2.5 K using a furnace o r l i q u i d nitrogen-containing double Dewar f l ask and a P t r e s i s t a n c e thermometer.
III -RESULTS AND DISCUSSION
U l t r a s o n i c shear wave r e s u l t s are shown i n 1s the locus o f data p o i n t s taken about 2.5 K apart.
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For the x = 0.4(a) sample a has a broader peak a t higher T f o r 5 MHz than f o r 2.35 MHz. This and t h e i n f l e c t i o n i n v i n d i c a t e t h e r m a l l y -a c t i v a t e d r e l a x a t i o n , which, however, can n o t be accounted f o r by means o f a Debye f u n c t i o n w i t h a s i n g l e r e l a x a t i o n time. Nevertheless, i f we assume t h a t t h e peakls t o p occurs when 2 r f ? = 1 where f i s an average r e l a x a t i o n t i m e p r o p o r t i o n a l t o exp(E/kt) we deduce an average a c t i v a t i o n energy E t o be 0.28 eV, which i s about 30% smaller than t h a t found a t low f i n r e f . 3. Although t h e broadness o f Our a peaks i s i n general accord w i t h t h e low f mechanical r e l a x a t i o n data /3/, our peaks are asymmetric and even have a doublet character as can be seen b e t t e r i n Fig. 2 .
Longitudinal wave attenuation, aL, versus T data are shown i n 
/ . Y '
I t can be seen from Fig. 2 that for the Ag1 containing samples there i s a broad a Peak whose summit i s lop-sided i n the x = 0.4(a) sample and double-humped in the x = 0.4(b) and x = 0.3 samples. In addition, there seems to be one region of downward convexity in the x = 0.4 samples and two such regions in the x = 0.3 saniple a t lower T. Roughly similar f i n e structures were observed i n the shear wave attenuation. W e also measured aL versus T a t 10 MHz f o r the x = 0.4(a) sample. I t was similar in shape, but about twice as high, and located a t higher temperatures than the 5 M H z peak.
The lop-sided or double-humped summits of CYL and aT suggest that there are two discrete relaxation processes, each of which might have a range of relaxation times, and the small convexities may indicate subsidiary relaxation rates.
Our ultrasonic results may be related to the atomic structure of O u r samples. Thus for AgP03 glass,we are probably seeing effects due t o an Ag ion attached externally to one corner oxygen of each basic PO; tetrahedral unit in the polymer-like chains formed by such units /6,7/.
The Ag1 added to AgP03 glass probably l i e s in between the chains since the density climbs more rapidly with iodine content than would be expected from simple atomic volume considerations. The presence of Ag1 probably loosens the Ag+ ions on the PO; tetrahedra as can be inferred from ref. 3 data. Furthermore, we believe that Ag1 affects the PO; chains (by pushing them apart perhaps) because the shear and bu1 k moduli both decrease as Ag1 content increases even though the densi t y increases (as can be deduced from the veloci t i e s and density in Table 1 ).
In conclusion we think that Our ultrasonic results are probably the combined effect of the relaxations of both charged and uncharged e n t i t i e s containing mobile and nonmobile Ag ions. Diffusive motion and interactions between relaxing e n t i t i e s may also be involved. More work i s needed to t e s t these ideas.
